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1 

izmttzmmtx-miz^m^'thztizi-ox. mi 
mj-^^-y<oik¥mt:mmmiini^zmM^th 
imizis^^x. 

friavx ^ ctt, friBm 1 lomz-^t- y i-xmrntt 

MB t'- AB3Jt#g35^ (oStai S ti-Sfrl S 2 *0 f- At 

2-?cO[lIt)f3fefcJ:-:>-cmSii^v:Ti^3e 
^7K«^^t±iU, miEigmHtmfBvx^co^E^JSfc 

mm:^cr,^-j^comMiizx ^xmmwim-t^f^m- 
ijHz±ti> 2-ocoiiiiif*t J; 'oxmi^^tifz=F»m 
m^tnL. wsmmm.^bmmm<7)^mbiziB 

t. 

zffiiiLm-nxmtamixiktii^tLfz&m-rti^zisitxm 

mii-?x^<r>^if\^timiim 1 Uf^(DiEijfiiX'hhi)' 
n:}]\^xh^i)Hzmtx . mBt'-j^mm^m^hco2 

HifiBmi2<«Efi-i^. m2^i^,m^commm^mi'7x^ 



(2) ^fflT5-6 287 1 

2 

^ coigjf f&i^±co m-miz 2*c03b-^>'b^rh- 

A $rifnam 1 i^mzm ixnwmzmin mm^zm 

MBlHlJf tS^ |5l-::^[6i{c^ t: s 2 -:>oigtif 3tt J: 
10 m^-t6mm^zi}\.^x. 

fff Btl*<oafa^»c7)^r|fiitt t J; o T BulB 2 *(7) b- A 
20 [000 1 ] 

m^^mL^^zimm^-tm. -^x^b^m-b^^ 
^mrnzM Lx nm^zm^ti ^m^mm-th 

m^t^mm^zm-th. 

[0002] 

[ m^comi ] ( ^n^^mi^m 1 ot^^j ) m.^<r> 

m<7)mmmmi. mm^f- (vyx) m^^ts: 
\^tzMzfK\^^TA^mzw.'>X'&mt^mx'h 0 , 

)U) m(oMUcom.fmibhizm^z-ri!^¥. 
mmm*-^-^m&<7)m^&.m&mi>zMm^tih 
40 fzib. '?x9mm-t^m^^<ommiWinm^m^(7) 
^^mm^xvyhmz^^-iX^^t. znx 
3 ^j:msff)m^mmwi ( s y-ra=jj, ^^^^ yrv 

-fi—) X'ii. ^:cj\±i,z&!^^ti^-?x^>cr)^-<^~y 

mtimmmmz^j:t^^\,^xv^zi-ib. -7x^b^:s^f^ 
^wm^m-:iv^-hmimx u Ymm%(r^m}:^ 

^z-Wv^'M:''^t£ oZb xnitii^%-X^h . S^^JCl 

«ra«t^r§J:a=5r^^Sil^J^T'{i, -^x^x^—'Jb 
50 '>XAAT->''i:S-i:vH=3£:fri*]i::[3I-j$St'^l!J$-ii: 



06/04/2002, EAST Version: 1.03.0004 



(3) 



!W^^5-6 287 1 



[0003] (^&gi{^mm2(Dmmmi) § 
mme 3 - 1 6 3 3 1 9^{iimizm^^tifzi>eoifih lo 

■t- (ffia=&Micrascan Isystaa) fcLT^SilTV^ 
I.. 

[0004] {M^^w.<r)m3<7)mmm) ttz. 

2-22942 3-^tllB^$flTV>|), 
[000 5] (^4fl3^a<7)#'-^yh) J':UiOj:3^ 
>':^rie<oS*^S<o 0 *>, ^a^fg^^^^Wi'f-^o 20 

(?)1/5~1/1 0OT<7)-fil.*U^it^$)h.^V\ f« 

[00 0 6] (SS4'«fifE-f^i^-:5'#^^4S3tg 
aot^*i?iJ ) -eo 1 ocoli!*f?iji LX . mwm 6 3-4 
1 02 3-f-&$gtM^^$a/^J;atc. (l/f-:? 

'>xyMcjg^§a3t^N(7)^ttco1SiSciO'>xyN^-y 7 b 
b ^ . ^SSTtcoam, t U < \ii^^%^\z<!K^ t ^ 



[0007] ±iB, mwme 3-4 10 2 3^^l8tM 

RM2 , RM3 ':7XAW±<7)j/g-yb^i^SAC7)jg 
ffl{:^«$a^C«iC«0/\<7)*^-^'l¥WMl , WM2 , 

I i^(mM<^hbx\ <^^^zim^-fh, lai 5tci3 

^f-^';l^Rk'>XAWk{±5i^ep(7)<J:a{;i:v^{;:jEfr 

ioTl^^^'-'WV-^'RMl , RM2 . RM3 t'^XVN 
-7-i7WMl . WM2 . WM3 *^^>R^l^^^^^tiE^ 
^t, t L < iim3\i<03t»^'fb(ill 1 6 tcS^-r J: ^ , 

[0008]I116 (A) {S^f-:7;l^V-^'*><oC7)KW 

±-kmM^Lx%htihm^m><r>-M^^L. mi 

6(B) (i'!7xysv-^'3!)>A,«IScSL7K5:3tmi^aiL-C# 

ju\m^mB^(r>in<r)/vvxP2 . P3 bimmzm. 

3!)>'-?■^^-ei^'>xA^t^^S?^4JOli^onv^^P5 , P6 
. fcJ:l^VNVl^;;?.P8 . P9 b^mzm^-fhi:') 
i,Z, V^9)VR. '>XAW<7)^aSi:ffi«QB2:WS 

■thzb^zi.'ixm.^fih. fzfii. mmzmmye 
[0009] ^z.x'%m.<nn=mm[\.zm 1 5tcs^t/^ 

;?.P1 , P4 , P7 "^x^n 
^i-tW*^0#>'^V^-XP2 .P3.P5.P6.P8. 



-^EKx^-t-irtf) ^m'&h-yji^tmhiix\^ * 

AY= ( (P5 +P6 ) - (P2 +P3 ) ) - (P4 -PI ) 
[00 10] 40^§(i^:^r[6ltMLTffii6T«VMl-^L*^*LTV^^ 



-Si\^rv^^yymis.^'^h\,z\twm(n'^-9(r> 



[0011] *^HH<7)gMJ±, StiBWlSlt^LT^ 
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1.0 

[00 12] 

1 {A)izj: m^m 1 (D^mmmth t . *^h3{c 
mmcMimmM. mm^ih (pl) 
^ (R) i:S3K«« (w) t^^m^a^icieat. 

9Xr~'J (510) ( 5 2 0 ) i: Srt5 10 

m^mzis^ ttzmmtx-m^zw. i :^r[«] ( mtux-n 
tfflM^i)§-ti-c. vx^ (R) 

%%mL (W) ±c0i^3 -y l.gB{C 

[ 0 0 1 3 3 -e LT, ff^ 1 {zm^^i(mm.\m 

1 (A) (OT^f J;^t. <!K<r>immmth:ibt,zii 

(R) Wi. ^1*16] (X:^[6]) fca-5-C-Sb°-y^T 

tiK »^°^->'O^KHt^a-5•cig^t^>i^rv^l,. 20 

tit. !S3^*« (W) VX^'ia^ (RM) (=^^JS 

uzmimf- (WM) 3!)5[5i«(ciS(t^>iiTv>i,, 

(1, %lMzmLXimmzm'^fz2ifcr>-:i\L-vy 

h^h'-i. (BLl, BL2 ) (RM) t 

a^tSi^ (WM) (r)ifL^ixim^hXoi,z. ^fih 

2*c7)b'-A (BLl , BL2) ^-7X9 (R) fcJ:!;^ 
S^Tt^^ (PL) ^:0-LTlS5tMic (W) tifiKt-St' 

5 0 1 1 , b'-AB?jt#g 5 0 1 *^^> 

$iX^ 22|sc7)b'-Z. (BLl, B L 2 ) « 
lllr4i.^igS[it^P#S5 0 2 . 22|sc7)b'-i. ( B 30 
LI, BL2) OHgMfci-jTVX^J'tg^ (RM) *>^> 

|si-:^|6l{c*tS 2r>a)mx±t<zii-oxm^^fifz'^m 
%imm.\^L. ^jStScHtvx^' (R) 

{zmttz^mk<r>^ 1 co3<5iEfi^s-ai*ti.ii 1 

ailsSOSi;, 2*c0b'-A (BLl, BL2) cOS^M 
{Ci:-:.Ta«t§^ (W) *>^>|i]-:^r|4i]{C^tl,2-9C0lfiI 

ta« (W) O^SiiSi:{:fEt7tmi!ttf0^2i035»S 
«-^S:ai:tl-ri.|g23fe«^tlil&5 04i. ®13SSSfi# 
h^2^mintiimL. VX^' (R) (W) 40 

t mn^^^zmhm.'fixm^-fhmrrixi^ 
a5#s 5 0 5 . ^<r)m:rtm^^wi. 505 t-i^jij^ 

-=J5 2Q J 5 0 6 1 , v;^ 
( R ) (D^-nm^^ 1 ^ri«iitfoiE:ar[6]T3b I. *»ft:^rffiiT' 

S)l.*HCJl;fC, b*-ABBJt#S5 0 1 *^^c7)23(s:cOb' 

-A ( B L 1 , B L 2 ) cr)^mm(r>m^im,^^h 
io{z>mz.hmm^f^5(Mk^^L. mi^m^E 
^, m2mjmmm^ifi-?x9 (r) o^i^fSKo 

iE*tJ:^f. Etw2*i0b'-A (BL 1 , BL2 ) <0 50 



!Kfffi^5-6 28 7 1 

6 

wmmm^Wii. hub) tcs-tidtc, ^i:^ 
|6i{c?9-^-Cffi«j^l!rt§!|^!i*6 0 l±{c{i, ^<7)m-H 

nzm^x-^'^^v^x'mmixfzm.mT^m-h-^h 
^i.ii]jfiSi^6 0 2*iisft<?.ii, ^(r>mmf-hm- 

gK^fc2*c03b-U>'h^b'-A6 0 3, 604?:^ 
l:^[6]tML-C*it8->«(cffi(tT|slB#«tL. HlJf^S^ 

6 0 2t-hn-'-}inz±th2-:><rimmzi.-oxm^ 

m,m^zm'^\'^x . oi mmmttzumim. 
im^-fhm.^zmm^tih. lx. msfiSi^e o 2 

^HSJ^-r I. 2*iOb'-i>, 6 0 3, 604 fcHfrgOj^Mc 
H^-^i S^&^^i«¥S6 0 6 , tl^f=6 0 1 tfOttfl 
^«)iO:^|iOttt J: 2*«0b'-i.(0Ji«l|c7)|EttS: 

ft '^^isfi-^<7)iii«$:. !}?!i(*6 0 i<^ms.mcr)m 
mzi-i-hhr. n^zmmwrni^izi-^xdm^L 
fzhcoxh^. 

[00 14] 

[f^ffl] mmimmxu. ^mymmi^zTmr 
y^^yhmimm-tim. {r) com&jmz 
fbtx. -^x^m-iRM) tmmm- (wm) t-eit 

^tlTJU^tll b'-A (BLl, B L 2 ) g^c?) 

mtmmii^ii^. ^m^. -^x^m- (rm) 
*tjE-ti.^i3£«fi^ts wm^ (WM) t*ir«ti. 
^ 2 ^mm^c^^mm'^'^x 9 {r) coss:sr[6icoiE 

fttCi ^>-f , ^fc 2*C0b'-A (BLl. B L 2 ) COjf 

*«2c7)|6BBT1±. m^^l-e 0 2 tAW^itl. 2*«7) 
b'-A 6 0 3, 604 Wjf MltfOffliti, ^^mWi 

ijHz]^txmmthixh. :im^. mm,^eQ> 
5X''i%^fih^\^-Mznm-ttWim:bK ^wmm 
-Hmzt>i}>hi=-fmzWim.my±.{zts:h , ttzif-^ 
X. 'iMmmi-fi\^t<zX'oxm.'^im.m\^x'%^j:< 

[ 0 0 1 5 ] ^rfc. :^^3Mm^WMl±tmmt: 

fm-tifzi^m^tmcomx'ii. *iiBH^^*>o<i 

[00 16] 

(^m^) m2ii:^wMc^micomm^zxtxT'y 

r&x^A-ym^Scomi^iTr^L. msiix^^ym 

m<om^^mMz?r:Lfzmmmx'ht. iii2{:fcv^ 
X. m^^i^pui, -mtLxu^com^m^ff)^ 

yXX'M, l-^:7;l^Rtii:'>XAWi!lA<t ttf-Hr 
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[0017] iif3tffl3fes*^'^> common . yy^T>f]y 

V^^jVR. '>xy\W(50^S"[6]. Mx.(fX^r|6]tii3c 
PSriioWMfis vyXJh2. 55-3, ayry 
-AXrV-yi'-) 5iitLXVi-9)VR\,zm'h. Z 10 

zxxy-( yv ni]^yx^2. ayr'yt-uyXA 
(^■^&mzmLxu^^)iRcr>j-<^-ym a^i-yx 
PLbM'fiiUzm) tm.i>zms.^ti. v^^juru^ 

XV -y hmn<Dm^i^^tl^> tf^X 'J 7 hgBPcO* 

'mm^vyxph. i6i.v^wm^Jk (vyxm. 

[0 0 18] U')-^';VRit'J^^^j:<bi>Xlfmz±^ <^ 
^'/UXr-i^'6lia5i>.7±S-^-:J'8tj;->TX:^|fi] 20 

(7)7ttf)W±Y^r[pit 0i3fi\cr,mmmmh'mx'hhtiK 
zzx'ii^m^^. axi/mmmi-^, v^9)vr 
(o:^v -y v^mmi&Hz^-ti^'<9-y<^mi&Bu 

yXPUzX-oX^xjsw^mmSi^^tLh, -^XA 
W(i2iX7t; (X, Y^ri*]) ^^;*:#<^t^J■tl>'>xy^xr 
-i^'9±lcfiia§fi. ::c0Xr-v9{±^-:5'10K<J; 
-9TiEil$:fi.l.. U-^=fmiHi^:^^X^'-=J9 

->'9<r>xi7\^. }iiiV^Y:fTf^mm^mzmt^x\f 30 

i*»A>i7){i«1f#^xtr-]<{i^tc«-:fu'C^-^' 1 0 

XT- V 9 c7)X:fr|*]<7)^«l t i -5 T^S3feSr^T^ V \ 

ti:^LT^rVi*\ u^^^flXT--J6liU—f^mnz 

[0 0 1 9] <>:tll3Sr#B3LT. l^f-^/l^Rt'^xyN 40 
WI,zm^^tifzTy^:< > N7-i7(?DlHS<73-^JS:f(iHB 

ijmzm-oxm^zm:)i\^i,z^m^m^ixizbt-'(>, 

)VRl.<r)^^-^-y%.WLP x<r)mm.<r)X-jj^\,z{W 
h- -y f-f^seH{css-5 xm\ L fzm--^- ^ r 

Ma, RVi\>im.VthiXh, 1§^-7-:J'RMa, RMb 

{i>' 1^ - yHfeS p A $r«^■r' Y*i6]tcfif Lt i£}t ^> ^T-i. 
If. ^«7)tS^tr-yf-<ox:*r[^w{iEM^{i-i:tTv^l) 
tiOftl., 50 
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[0020] '!7XAW±{cJiai!tWN-^'-y ( i/ 
3 -y h) ®«SA*W§ix, =&i^H -y b««{SA(JOJl 
ffltJi, ^^^';l'RC0lS?'V-:7RMai;«lEUcXh 
U - h 7 ^ y|i«{£OfiStC , iBl^^OtS^ V- ^' WM a 
m^n, tg^^-^'RMbt^fjEUcXhU-h^^ 

[002 1 ] U-^^'/WROtS^^V-^RMafc'^XAW 
<0lST-7-^'WMai:i0X^r[6]<0fflM{aafWi. *lft 
AX a Sr^-f l>T7-< ^ y tTl^ajSn, 
I^^^/PROIS^ V- :7 RM b i: '>xyNW<7)tSi=^-7- ^ 

wMbfcox:frip]£offi»fflB-rix«±, ^eiSAXb^^rt 

AXa, AXb{i:V^-riltS^UyXPL<7)ffifflEP<7) 

4"C^t-3KttAxt35ii-ri.. 
[0022] zz.x'^^^^%Wuxry^^yY 

■f-^'/UR, '>X>'NWcO«-1Si^V-^COh°>yf-:^|«i]CO<aa 

^6 3-283 1 29^i^^, !^^¥2-2 276 0 2 
I., 

[0023] (-«lW=5:T*il«7y^^yhffi) Ne- 
Ne, He-Cd, t-tzMhrr ^ ^ym(r)V-'f^2 

cit-m^'c-vyy tmmmtv-^\t 2 m.\\mL 
(7)t'-i.BLi, BL2 ifff-titih. nmmLi^i\t. 
'm,m'^'^z}f,-^xmifm~'^ . ^mi^^y^~x\i 

mm\Z\i 1 0 0 kHzlilT, ^Ji.{f 5 0 kHzgS*U 

^o%^m\tmm%'^^mmz'^h zbff'Xt h . ; 
o 2 rJ'gK 2 1 a^mmmmth . 

[0024] 20C7)t'-A B LI , B L2 \im^^^ 

2 2^if bxmm<r>7 y-^^yh ( ±mLfz^m 

AXa. AXbSrWt^S) '^.^^leStlS, 02f(ilO 

or 5 ^ ^ y hjK^^ ^ffifie-r s Witio^ yx 2 3 1 5ta 

S5-2 4i:£-^-r, ^LXMmi'yX2 3(Omii}^m 
3{CS^L/^3KttAXa, AXb<7)V>-f fx*^:frtCfflS-t 
-S), 20C7)h'-ABLl , BL2 iiM^l'yX23ff)^ 
4>««^tC«'ll^ LXn^VyX23 IcAlf t , 5 7 - 
2 4 i: ^-f ^' n-f -y 5 7- 5 2r:n-LTMi)^yX2 3 
0^{aS(::#tt-f V'^'9)VR(r))-^9-ymX''S.\^z 
^'^^btc-iX-^-fh. iO^tioTVf-^'/W 
ROl^-7-^'RMa. ^f«:{±RMb±fcl}>:7CO^* 

mifi^hfih. ^Lx\^^9)VR<r)mmi^\^tz2 

2|s:co t'- AJiS^V y XP L S^:f^ L-C^X^NWicOtS^- 
a , tfv:(iWMb±t'3cllLt: 1 <>:7E<^T* 

[0025] zfi(o=^mmi2:^(r)mx-m^zt. f 
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ffiUcW=*>->^i:t-Ci, -?-<Ot'-hjgj^^Af(± 
[00 26] ifl^>1^-7-^'*-^>OT^fi;57- 

{5RMb*^f>iOT**2:7t«^aiLT#^>tL. fl-^SW 

fX'hh. fcfiLVf-^'^l^R^OtS^v-i^t'^xyNWiO 
2oc0{i^SR. SW<?5ilt-{4ti^A0*>'4tl., CKO 

{4ffiiiA<^miffliiit»2 7{cj;-5-ci^ai§n, i^ai 

^tg=Srfi[ffilHi. 18 0- coffiHT'J) 0 . ^ixfi 

m) tffls-ri.. 

[0027] ( ^SIl3fe^S t^Sffl-tl. T**«T 5 ^ ^ 

L, '>XAXT-i^'9O|Bil0JfflgP12, t^ctSV^^' 
;i.>!.r-i^'6O|gl&0J»S2 8l;:3i<JSIBl^tiJ:ti-r 

8. i/d±l 0lrlBiltTV^^;WXf—i''6. Sfdi 

•^xy NW<7)M**^'a^#irt I. A- 1 . 2 

'5c7)ft-^SRi;SWcofi[ffill2:^i6-&i:^rl.k, SO^t^H 

tCjSSv (mm/s) f#i)Li^ft-S..Ii:t<j:->T, 

(kHz) (i, tg^-v-^' (h'-y^Pg) c0^i)a[,K2:v 

(mm/s ) k LXd^aX'^h^tlh, 

f s = Af + 2v/Pg (;/i/cLh'-M^jS^Af {i5 

OkHz) 



Mi-MiKv*^'- 1 0 Om/sX'hht. fl^SR. S 
Wc7)jg^fs{iPg = 8jumi; fC, 25kH2t^:o 
•CU^V^. jMv**+ 1 0 0iiun/st'2!)l>k. iSJ^f 
s {i;7 5kHzt^l.. 

[0028] -eO:fti6. Lff^X 0 ^:^^S:JSffl-ri. i: . 

xmm^m±.x'mmb^j:^^j:^^mmm'^^^o iz 
^sm.-^imizm.&ifc'o. mm.fs m<^j:t 

10 J: 3 ( - X:^[6] ) {±§ ttT . mz+xijm 

mmM^sx'ii, u^^/^-Rmmmzf^itx 

2'?CDh'-ABLl , BL2«0jg?fti(^Af (h'-hiS 
«t^Lv^) oSitt&RteS-ti:. ^f-^;l^Ri7)^S;^r 
|6]t*>A't.'5TeiJiJfI^SR. SWcD)f«*ft'-bjg 
«J; 0 1 . ■r=5:*>*> 2ocoh'-A(?)i§^ll A f J; 0 

[0 0 29] {2^mm.i^yi'^2itmm 

20 2 ) I14lcj:0, ^f-^'/WR<^^Ki:^[^0(-iEtTJai^ 
MAf coSStt^RlKS'lir.l.S'lWSBt^ov^TittH^-tl., II 
4t:fcV^T. 27tm««Sti^7:5'gB2 1«±. 75^^ 
y hffll^— !f3KM2 0 !f3t$r3i-fltl. t'-A 

y 2 1 1 k , h'-A;^r V -/^211 T'^SiI? 
*lf^-:^<7)V-Hf3t*iAftfSni.#«*^#^ 2 1 2 
t , h'-ixXT-y -y 2 1 1 T':«-S<J§ix/iffi*«OP-if 
7- 2 1 4 ^ /t- AltSiX§#«3t^«? 2 1 
3k, mtS:f ifciT/f lk{iM*l.lil?SIStf 2«^« 

30 I., #^3K^^^ 2 12,21 3l,ZXM^tll7y^ 

m'F2 12,21 3tii^>ix.S]«)Siftft^lCiSfC[lI»f 

[ 0 0 3 0 ] >I^T% mm^m^2 12. 2 1 3C7) 
A«3KOjg!^& f 0 , =m^^*^2 12, 2 1 4 (C 
elJD§^^•S]«Jg?S^t^^7)Jg«tSr-ei^-fi^f 1 ■ f 2k 
tl.k, 2 1 2-t'[llt)f$itTftfi±J§iil.+ 

1 iXIillff3tcojgj^^iS:J± f 0 + f K ^^i5t^^i^2 1 3 
t'laltif §nTlhf!±5$ii2. + 1 »:Illt»f3fe<0Ja«ii f 0 + 

40 f 2 1 k=5ri.o -e^T'. ^^^^m'?-(^mmizii+ 

1 }Xll]tJf3t7t'(tS: JR 0 tti-f T^N-^ A' 216. 2 1 7 5: 
iSft, r>'^°-^^2 1 7S:3B^tfv:r7^^>'h3te^t' 
-AxrU7^'2 18Ce^tcASt$-«i:, rA-^^2 
1 6$:jiaL;tr7-<;<i^h3tS:5 7-2 1 9i:'ffbX 
-y ^ 2 1 8(CA»fS*l., t'-AxrU -y 
2 1 SIC J: 0, -7X:J'tSTfcJ:t/'^'X/\tS^±t'-?-ii 

[0031 ] jg«^i^y-b-t^-r2 1 st^'^mmm 

^212. 2 1 3 ki0raiC(i^Um^2 2 0*iiStt'i^l., 

50 ^m2 2ocommzx*). mm'yy-^-^^i'2 15 
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(7) 

1 1 

2 1 cn^mzEM^tifz^mmsm 2 i,zx 'o<imi h 
ixh. :L(m^mw>3 2^z\i\^i-9)VR(r)^n^'^ 

'^Wkx.mmzmtxm^2 2 0immi.i>. 

[0032] tzbllf. \y^9)VRifX.iJ^ff)s£)j^ 10 

( n 3 co^Ep:s-i*] ) t,z^^Kh n\zm^ 2 2 0 tm 

A(r>&.mz'^mh-iX\^hk-ti,. mMi^ 
y-fe-i?--f-f 2 1 5<?)2oc7)ft^g^ft^(:Ojg«f 1 , f 

2iff\>f2ffhb. =^mm-m=F2i2Phm 
^iihTy^ ^yvitmmLt'^m:^m=f-2 1 3a» 

TV^I,. iC-C\ •l3)JtMjaP3 2tA*§n?.W^^';l- 

^W5^mmfi%u^^zmmh'^fzt^ht. 'cm^2 
2 o\m^Mm-(^'mh o , wt^^^ 2 121: 20 
(iJi«offiv^isjgjs«-f-*^\ =^m^^m^2 1 3(2{i 

«5t^Si'2 12, 2 1 3A>4>Stai§ill.T^'f;<Vh 

7K^J§«ll«i. jE:^ifii^Sfc|5i«t^tlifi-f SR, s 

<7)^:^l«1tJE t T b'-A B L 1 , B L 2 1 COjf 

«7)fiies:Kfe-ri. i: . ^Esm.^'^^^-n^^zmm^nt 

[00 3 3] (±*Jffll^3 0 ) yjt. l^^^';L'Ri:'>x 
yNWc7)#Xf->-'6. 9S:|g||)$l|ffll-tl.±aiJfflISI53 0K 30 
-PV^TUJBfl-ri., *^JfiCaJc7)±0jfflIg|53 Qti, iOffi* 

firMc7)3ybn-;H[B30 0t, U^^)\^:XT-'J6i 
rjyhn-;ugi53C2i:, h^v^^^^ay bn- 
[0034] m^(^Ui-^>\^mi¥cr>{S.mm>^. \^h^l 

ayvu-vmoo. 3 0 2\mmzmAirh 

mmUi. ayhu-^USOO. 3 0 2liffl5tm 

mtx ui-^juxT-i^e b ^x.^^x'7—>'9<r>mfni 
a. fciy^jsss-sijfflifi.. zmmf^miizmixa. 
mi 5iz^ifzm:(7^mi,z)5\^xiimmi,zmm^tix 

[0035] ^^mmmxii. ^ A>fc b 5 •>/ 

ymmt^mmit^tiixo^zitz. zcr>hy"/^ so 



!»i3¥5-6 287 1 

1 2 

yi/M»±, -eiffillff»2 7*»<^3i»:til:/]Sftl)^^ 
^';i/Rfc '>xyNWc7)X:^[6lco{4a-f Scoii 
lc^SJ:atc, U-^^;UXT->''6<^iBI!j$iJtS?gP2 8$: 
■9--;K$i|ffll-rs i: i> '^XAXr-i^'g 

[0036] -t^j:hi^>:mmmx'ii. ^m^'^^zm^ 

^)VRb^xj\TNb <7)m&.W:fiiM.co^'{\Lt^mmiii 
^ti^Zbl,zmStX. U'}'i'>Ub'yxj\cr)\^'rfii)>~ 

m^&x'M^i. mm^co^mi^zmmhi: 
diz^mt^. 

[0 037] ^^3. H2tfcV^-Cffipe!!Ji^2 6(i2* 
Oh"-ABLl , BL2 <^h'-hmmLA f i^ti!,^^ 

m^sFb L-c{affliifta!ia52 7t;A^)§ix, msm 
» 2 7 (± , mmm^ sFbmmm^sRb comm*- 
h )VR<r>mi&M.<^-fti.t:i^»>fz 0 . asptt^s 

F b i^aift-t s w t cofifflu*^ f> n^xMwcoio^fifaio 

-nL^:1^>sbtzn-th:LbtiiX^^. §^>{C{5fflM+a!lgC 

0. l*fi-^SFtcj^-ri.^aifl^sR. tfz\is^<r) 
'^m^m^mt'thzbi.zi'^x. v^^)vx^- 

[0 038] (^^:5';l^t'>xAOffiWllHE^^) 

imx'\m3[z^'txo^z^ 2m<^Ty^^yh^ 

ttAXai:AXb) tiK ^■<^~ymiP ACOfmcoWF 
■^-^'RMa, RMb. IB J: t< a -y h^^S A c7)Mi5 
WMbS:g!l±ltTV'>l,Jti6, 3l£tt 
AXai^thTy-^ ^yVJh<r):i.-'yh {IM. 7y 
>f^yhi-.y hXAfc-ri.) *^A>f#^>ii.?.fia^4 
AXat, 3tttAXbS:lrtl)T7-^^yh^<^i-'y 
h r7^;^yb:i-X>yhXBi:-ri.) 

ii^tmrrtiA^xhbcom. mm^^'-Y'^xriz 
X h r i^'r? iv^'MWkxmm.^-fh x a t-mif . 

f-^';l'Ri:'>xy\W ( lOCOi^g -y b^l^SA) t^Offi 

[0 039] ffl^HlilBmilt, n^-yW^mAt,tz\t 

V 3 7 h^iiis Aco-t^ x^, m>m^(r>mizi. r>X. 

mm^zy -F^N'-y:? LT, ^^3t4'lc'Jr;P^^A 

yHiioxK-y vmum>^'i.'-b-'^Lx\^h:ib-ifi^ 
[ 0 0 4 0 ] i-c, ia2tcs^L3t^a+(03^3Bt^^ 

2 2t5K«^tbiX.y h2 5com«:W^-^)$r. 115 2: 
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1 3 



14 



LU B L2 0 4 0±T'3gl|-ri' t i: t 

t > m^<^iz ^ S toHSBJ^i^tSiJRI^ n I. . ©JUS it^c 
2*<7)S5tt'-A{il^yX^4 1 . «3Kh'-A;^7°U -y 
^^4 2. *3j:tXl/4»[*«4 3S::n-tT*if!|%WyX2 

MtiV >X2 3 i; cO^^tClMtTStH^^^faiCffilS 
^ll., -etT2*03M3tt'-i.BLl . BL2(±. 

-e^-rith'- X X h i: -5 T IRi^^■rl. fc i: i> . 
Jl3tt'-ABL1 . BL2 £7)^±3iSIUi:7-'JxSSl^ 

[004 1] 22|!:i0j*7tt"-i^BLl . BL2 (iffl3l£t' 
-A;:?,r'J'/:5'4 2lr;5{f 1 00%@j@L3tf^. 1/4 
^;ft«4 3T'N-^•[^atI5Ite■r■?.P^^i3K^::^^^^. ^ 
ttWyX2 3 $-:fMx-CSy'W^2*cr)t'-Afc^oT 

[61) li«-fixUcM»cLTt3<. 
[0 0 4 2] 06{±l-f-:^';l/Rffllt';^^7tt&?-7-^'FlM 
a, WMaCOMI^^S^L, 5€J^{7)|@J^A Lxti^D 4 0 
c7)MPfilT'S)S. ■IClflS^V-^'RMa, WMa{±7 
>f y ■ ryh' ■ X'^-xin : l (ri-r-rSOJ^) 
X'h^. fJ^^yXPL<7)fg*S:l/Mi:-tl.i:, 
:?RMac7)U-f-^';l/R±T'<?)e-x^GP r 
Ma<7)'?XAW±'t:'C0t'7'f-GPwi:{±. GPr=M- 

ALxH^^LT-7-t?RMa, WMa^^V^^^/PBif 

ll6t;^tJ;ol=l&^V-^'RMatWMa{i. # 

tha!l*[6i (c:::T«iY:^i6]) [zT'y^ ^>yti^m.^f^ 
nmzm-i-xmbt:,tih. 

[0 04 3] HTmS^V-^'RMa, ^TttiWMa*^' 
+Vf fm-cv^l-tot-t-?.. I17<:0J:3{:. tl^v 

I, ± 1 i{^|lIt)T3tc7)T*3tBTi:Oh"- h^«{i2-9<:0b' 
-ABLl. BL2coJf?smMAf J;Oi><a<=5:'5. tSi' 

*|6]tjSWfai{c^i>''v:*^. t'-MijSia{±Af .tots 
dg^'7-^"50^i!)*l*lt^i£t.'^^t.'-i.BLl. BL2 



[ 0 0 4 4 ] Z.X'^'i--^-^ RUa.\,Z-0\^X^tX?)- 

mAXa^zmixm^zm^tLxd^i^mmzm. 

sin (9 = A/GPr 

lS^-7-:?'RMa*><oC^±li?:ll]ff3K»iS 

OK-z^Pim. Pif=l/2 ■ GPrCOWfi^t^l). 
10 [0045] ;c7)::fc«><i>. ji3feb-ABLl , BL2 
iO^McHAf (kHz) tfe^V-^'Oa^v (mm/ 
s) i:OMfJ^fcJ:t/fH-yr7-S!l«t'<J:0. T»3KBT 
mmiiWm&kis (kHz) l±. $t»^L>tji 

0, fs =Af + 2v/GP rl^^S. 

[ 0 0 4 6 ] 0 5 tS^-r J: P t l^^^'^l'^IS^"?-^ R 
Ma*>^>tOT*3tBTri:, -^XAiOfS^-^-^WMa 
A^J^>i50T^3tBTwi:{i;. Sft!|?!|l'yX2 3, l/AWM: 
(B^tb'-AXr'j7:5'4 2S^M.-C3l£lfiAXa 

±$rHO. ^yx^4 4tA*f-t-i>. :iouyx^^4 4 
20 (ii£7-Ux^vyXtU-C#l3L. t&^V-^'RM 
a. tJt(±WMafci^a^rffi*^'f^'^>ilS. pyX^K4 4 
*>^)C0T*3ldBTr. BTw{J>'N-7i7-4 5-C20 
t^fJ^tL, )g3t^4 6R, 4 6Wt2atl.. ^<ri}&± 
;K4 6R{±. ^|^-7-i?RMafcJtf4^fiKt:EB^ 
a. V-^'RMa*^4)<7)^*3l£BTrc7);2».S:3lL-C. HSL 

(n=^mth Tv^tiimth i. 0 tt'mfMu a p r &w 

-th. |31«C, jg3t;K4 6W(itS^^-^WMat^ft 
^firatieB?*!., V-^J'WMaA^^jCOT^^feBTwcO 
^?^$:aL-C , fl!lc^T*3KBT r SrjSTt-f I. i 3 ^BSS«0 
30 l3aAPW?r*-t.&. 

[0047] ?tl;-fey-^- (7x b:/-f:t-h\ 
v;W^) 4 7R{iilPAPR*»<i<0^^3ldBTrS:g^ 

L-r€-tsR&tii:'jt. 3fem-fey9--4 7W(±giPAP 

■I^L^jft-f-SR, SW<7)j!ftElt-5V->T{ill2tiji«SUc 

[0048] l^Lh, *^ig^T-{i'^xyNXT-i^'9 

0»*iv-3 ■/ b^liSAF^<7)S7fe*tf^>i:^rl.A^^>t' 
40 ^51., i/^y^^yb'iti'iJ-f L.i>. xy-yhfflPtcl® 

1, z[fi^^tihiEf-sm. v^tm. tfzumm 
mox'h^xhX\\ 

[ 0 0 4 9 ] jEy^fl?gWlP2r*-ri.:^7-^ y HSrfflV^ 
;tXr-yr&xdf^y:^o^a{±, tfW¥2-2 29 
4 2 3^^Jl;mzmyr^^tiXi5'0. ^Zdzm^^tifzmW 

i,z:mmmcr)Ty^ y ^Sll1Sil:^^^rffl^^3i^■ct .t 

[00 50] -f^2(^mmm- 
50 »:t*^B3iom2i7)^ttl5iJt:ov^TiJi0S-ri.*^\ ci^T 
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1 5 



1 6 



[00 5 1 ] ^S3fe^x:6-|6]t-rst. ^iifctt3c-r 

5 1::^^ L3t TT R^r^c7)T5 ^ > hl^ Sr Xlj\iim t Y 
:^|{iIffltt=2!ttiSttl.J:^tL. V^iJ'^l^t'^x/NO* 

[00 52] ElSJi:, l^f-^';UR±(50«--7-^'Eai:T 

>'^•:5'-y^J^PA<OMK•C'X:^|6], ■t^*?'^^*^^^:^ 
(fiJtW^:^ ymm^z. YSrf6]ffl«t&^ 

■7-:7RMYa, RMYb k X:ft-|S]fflc^1^-7-^' RM 
Xa. RMXbk^iSttl.. iil4.tS^V-:7{i-^Ji: 

^-7-:J'RMYa{4i:*<7)7^ yTv H;^'<-x^^^'- 
y^x:^l6It®ia t;ti>«0T\ -?-<7)P'9t:x:^ri6jfflot§ 20 

^ V- R M Y a t R M X a c7)MfflI{i3iTO k =Jt -5 T V ^ 

MJiE-ri.'>xyNW±c7)Y:tri«iiffl<olg^v-^'W]viY 
a k x^rifeifflcotSi^-?- WM X a k *5{4at-|. . 

[00531 i^mmx'\t. Lti(,m-'^—!^<^o*>\ 

:^|tilffl<0itS^-?-:7RMXa (WMXa) kRMXb 

(WMXb) ^i<o»SfiWkPl«tcx^-[Siffl«or7 

•^^>'hl^(?)Wft^:xX2 3Xa. 23Xb?::ft-tT^^ 
aj^il, Y^r|6]fflC0tS^V-;J'RMYa (WMYa) k 
■7-i?RMYb (WMYb) {±, Y^r(aiffl<7)r7-f V 30 
h^cOS^a^yX2 3Ya, 2 3YbS::)l-LT«ltil$ix 
I.. 

[0054] Y:^ri6]ffl<?)T7^ ;< y VMi. a*Wt:x 
^•|tiIffliOT7^^yh^k|il-<7)«fi&t'S>0. M^rl>^ 
(±2*Of-ABLl , BL2 OVf-^J'/l'R (S>^c{±'> 

XAW) K*tt'&AMft*>'Y-ZTffii*it'fav^Tv^i,:: 
kT-S)i.o x:^ri6ifflc^r7-<;^y 

Um'O (46R. 4 6W) {4Y:^r[6]fflOlg^-7-i?RM 
Ya, WMYa (RMYb. WMYb) A»^cOT*3teSr 
i,Ji?fe-r-l.<J:3(c^S$ix. Y^r[Bil3tOT7-^^yN^S 40 
iOrac0^n^'9(±X:*-(6lffl(7)*S^'7-^'RMXa. W 
MXa (RMXb. ^UXh) tpl^ay^'mt^i,Wtt 

[0055] ::,IT-U'f-^;l^Rk'>xy\W*ifflJtWtX 

:^r(«iit^S$fLl>ks b'^^;i'R±<7)Y^ri6ifflc7)ts^-7 

-^'RMYa*^A>OT^ (h'-h3t) k. -^X^NWi 
cOY:^|S]fflcr)tS^V-^WM Ya;&»f)C0^*3t ( t'- h 
3t) k^*«^aiL,"r#'i»fil.2O(;0ft#<:^IS«iSc{i:, 
V^9)VR^ '>xyNW<0X:^[6]O^3tjiaCk{i*M^ 
t, {itf-^ ( Af ) k^rl.. Y:^|1i]c7)77-< 50 



j£i:Tjifif<7)jf«t^^l:u#i.A\ >I^7)^fl:{4^5k^ 
k'lilfU#l)®JS<^t«Ot\ {Jk^k'^OJi^, Y*|ft]0 
75-^^yM^MJ4. 2ocofi^<50fiffiM^^tB-ri> 
^cWJ:^^ ^<7)Y:S-|t]c7)J*^tov^Tt, 77-<J><y 

«c=3rl)<tot. V'f-^JVXT-'Ji). S:i^c^'^?xy^x 
T-v9 5:Y:fr|6]tffi[|!l$-ii:S. S>l.v^{4, ^SHit't' 

Y-ni^ff)7y^}<yy-wMm^^zm^\^x. 
[0056] *^wc'{4. mmt-)jnzxt\^mh. 

Y-n^m<^^7y^y^yvm:^W.Ltc:tK 
uyXi-n-LX x:^ri6i k Y:^r6ior 7 ^ v b A^'^tg^r 
iotc, 42|sot'-A5-|SIBttcAW-ri><J:3lcLTtJ: 

[ 0 0 5 7 ] k H 2 t!tilS-C{±[1^2r« 

B&LJt**. l'^^)lRcr>±-)Jlzli. JI*3Kk|Bl-a;ft(7) 
HlTO^^t k t'^f-:J'/l^R±<7)fS^v-^' k ^XJ\X7- 
-=J9±com^^~:? k^Wm-tlTTRlj3!iC07y-( 
yiyy-MmfhiiX^^^. atili. 02. 05tc:*L 
Jtr^^^ y hJ^*^'IS3BtekP'5:l.jft*^Ot'-AB LI 

. BL2 5:i$o;'ikl'C7)'\-:^7^y^<?)?t*t«^ 
Sk^S, 

[00 58] Zc^Xo^j:. ll3Btk|5]-&^2:<t3TT 
RT^'f^yh^ti, i5iR(f01 0<DXdlzm.^tl 
I.. 01OtCi>V^T. mi\^yX23. =^-24{±0 

2 4'«t<7)klR|-<oico-CS>'3, Zti(>(omz^yr-< 

ctt/gmS^ 6 3^*^^>^l. TT RT ^ > 
(t'^ti, '>XAXr-i-'9±tC«4aJ^V-^'«^FM*iEI 

g^ns „ 3t7 r ^ A- 6 2 \mm,k n-^i^^w^ 

n^VyXbOiitLX\^^'!')VRl.<nWi-7-'?^:m, 

L iit Lxm^-7—? «F M±c7)is^-7-^ imfrf 

[0059] 6 3{±. Ix'^^J'/WRcOlS^V-^' 

k»-7-^'MFMtOf&?-7-^kiO#il^SilLT. 

(AXe. AYe) ^^ibhfzXb 

izmhtit. zcot^w[mizjii^uyx23^itix'f 
»mm<^ry^?(yhmfm^-tx. vf-^';wR<7) 

t&^v-:? k*^gv-:?:KFMcOfS^^-^' kOffl^tii 
attL4 ( AXa. AYa) 5:^461.. CliXtCi^-C. 
/<_X5-f (AXa-AXe. AYa-AYe) 

i:lXi>blsbhixh. 

[0 0 60] /c^t'L, -^XAXr-^g (a 
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17 18 

-xy^ ymm^zS)tz-ox . i^-- !f^*tf-i 1 mmw. *uv\ 

i I. H y 7 h t C: t {::=5r-l. . - A t Y:^[6lT 7 ^ >- h fflco 2 *<0 h'- A SrSV He 

[006 1] 02, ii5tc^ucT»iis*5(i 10 mmmmmizixam. 2}X7tm-wMyiyt^ 

coTy^ ^yhmtui-^/i-Rt^i^yxpLcom, hmmiz^^-ti'\'mt/tt:mym'\tX'^mth:Lbti^X' 

t5iimkmuyXPLt^:Lj\WcomX'iti^^'Pt,zm\il, ^^cr>X\ m-cO}im\^yX2 3iifLX 4:^h'--J>. 

wp(:>^'p±txij. ^ti^zi:ltmmmmt^m ^^mMtizbi:>'^mx'h^, 

nX'^l, ^ZX\ =F»mii^<^ry-( ^(yh^kir^'o [OOesl Cl^Oidt, 2<j^7ctS^WMxySr'>xyN 

X. l-^^)l-Rb^'?-:!^nFyiti:Ty-^ >(yht ±cr>i^3 y hmmziQ-ofz^ljiiJ-kmzWflZt 

IXdliZ^ V'i-9)VXT~'Jb. ^!t{i'>xAXf—>-' X\ t)>ts:^<rymx^-xi)^\i1j'tihtth\,z^ 

9S-7-f-h'A'-y^®J»-tl>. ZilizX'oX\yi-^')\^R ^t^co2<X7tc07y^ ^yhWEt^^iz^^^. '^=5:^ 

t *¥^-^:KF M i; cOffiMW^fig-fWi. l,Z^XJ\±CO-m&]^j:X h U - h 5 ^ >'^««i1S ( 0 1 
7y^J<yh?^(.Mmi^yX23)C0ijtX'immi,Zi^ 20 lcOY:^[pIO-t&) *^'7 0jumg]K5iffiSixTV^§. 2 

t^atni.. -tlx. -?-<:0«®T«««^6 3Srffi-o-C <5i5t:1§^WMxy0^jeK-y hc0^ffiSr4;uin« (-f^r 

^^bcoaSftiMi^nbh. Ztil/ZX-oX^ibi^titi-f -yhm^X'^. zmma±. {JiJ+^'SrltSiffiS** 

ix***'<-X7^ (AXB, AYB) b^j:h. Z<7) M^X'^l. t/iHl l^a)V^i')Vm<^^=^-'7-9R 

K.-x3-iyM.{l^Xh. AYB){i:, m>\^yXPh MYa. RMXa t'^XA{ii:|i|«c7)2»:7ctS^t-ri. 

cOia^ V-^<7)^tbfifa ( fS^l^ yXc7)««j^i ) [ O O 6 6 ] -^4 cO^W- 

I>7tt/{cf-i-y^'$fi5, 0l2{i, ^W^<r>^4<r>%mmf,z^hm-'7-9m. 

[00 6 2] ^(DK-XyAyM. (AXE, AYB) (i Sr^L, ^f-^'/PR«OA°^->-^^P AcOj-UfflcO^SEg 
^t^llU-vX23^:frtT:^ai^ill>^f-^;l-Ri:'>x>'\ 30 %-}i^\>Z%WzXV')~VyAym$i^i,ZVd3t.tfz 

Wb<rimn^W.-fiimzi[y^'yYbLXMthtl. M {i2i^Ot&^V-:?RMLl ~RML4 , RMRl ~ 

(nmh-^h-^aS^crimiEblxmhtil. ^fc, RMR3 2:X^rr6]C?Rt>WtiSttl.. 'IrxAWittt 

lxyX6 0*^LTfS^-ri.fiS{±, ^^^';PR±OM ^ii'i>i:*^ietJtttSt:i»:7t;, ^ /i{i2»:7C(7)1=S^-7 

m«iHM(7)BSWffi«{ (x'j 7 H«) *-^>Ji-ftiyifii -:?S:x:frifi]ic?isrx?Rt/(:iS{ts. 

t^l./^C*, mZmUf. ^(Tii^iZX-iXm^COm [0 0 67] ::il/i>-7-^'RMLl ~RML4 hv-^' 

ll*i'4t:t#l., -et^^tfi. ±tCt^^yXPL<7)S8 RMR1~RMR3 bli. K^^zMl^^XmU^ 
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said mask and 

said photosensitive substrate in synchronism with each other, 
comprising: 

a projection optical system for projecting at least a portion 
of said original 

pattern on said photosensitive substrate; 

a mask stage supporting said mask and movable in a 
predetermined direction 

perpendicular to an optical axis of said projection optical 
system; 

a substrate stage supporting said photosensitive substrate 
and movable in said 
predetermined direction; 

wherein said mask has a mask mark formed over substantially 
the entire range of 

a forming area of said original pattern along said 
predetermined direction, and 

said photosensitive substrate is provided with a substrate 
mark formed over 

substantially the entire range of said predetermined area 
along said 

predetermined direction; 

a measuring device for measuring an amount of relative 
positional displacement 

between said mask mark and said substrate mark in said 
predetermined direction; 

a first drive system for driving one of said mask stage and 
said substrate 

stage at a predetermined set speed in said predetermined 
direction during 

transfer of said original pattern to said predetermined area; 
and 

a second drive system for driving the other of said mask 
stage and substrate 

stage in said predetermined direction in such a manner that a 
positional 

displacement detected by said measuring device accompanying 
movement of said 

one stage is kept at a predetermined value. 
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